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Περίληψη 
 
Εισαγωγή: Τα προγράμματα αποκατάστασης έχουν πολύ μεγάλη σημασία για την πορεία 
της υγείας ενός ασθενή. Η αποκατάσταση που λαμβάνει χώρα στο νερό ονομάζετε 
θεραπευτική κολύμβηση ή υδρογυμναστική και έχει πολλαπλά οφέλη για την υγεία των 
ασθενών.  Παρ’ όλα αυτά όμως δεν υπάρχει ως τώρα μια δοκιμασία αξιολόγησης της 
σωματικής επάρκειας στο νερό που να αξιολογεί την πρόοδο των ασθενών μετά από μια 
θεραπευτική παρέμβαση. 
 Σκοπός: H δημιουργία και η εγκυρότητα μιας δοκιμασίας αξιολόγησης της σωματικής 
επάρκειας που λαμβάνει χώρα μέσα στο νερό ήταν ο σκοπός της ερευνητικής εργασίας. 
Απευθύνεται σε άτομα που χρήζουν αποκατάσταση μέσω προγραμμάτων υδρογυμναστικής 
και θεραπευτικής κολύμβησης.   
Μεθοδολογία: Στη μελέτη συμμετείχαν 47 ασθενείς (21 άνδρες και 26 γυναίκες), οι οποίοι 
έλαβαν μέρος σε προγράμματα υδροθεραπείας και θεραπευτικής κολύμβησης ως μέρος της 
φυσικοθεραπευτικής τους αποκατάστασης. Αρχικά, εξετάστηκε η εγκυρότητα και η 
αξιοπιστία του τεστ, το οποίο ονομάστηκε Hydrostamina test, ενώ στη συνέχεια οι 
δοκιμαζόμενοι αξιολογήθηκαν μ’ αυτό πριν και μετά το παρεμβατικό πρόγραμμα 
αποκατάστασης που περιελάμβανε 20 συνεδρίες έτσι ώστε να αξιολογηθεί και η απόδοσή 
τους. 
Αποτελέσματα:  Η ανάλυση των αποτελεσμάτων έδειξε ότι το Hydrostamina test είναι 
έγκυρο με βάση τη φυσικοθεραπευτική αξιολόγηση η οποία χρησιμοποιήθηκε ως gold 
standard, αλλά και αξιόπιστο αφού έχει επαναληψιμότητα, διότι η δοκιμασία εξετάστηκε δύο 
συνεχόμενες ημέρες υπό διαφορετικές συνθήκες εμφανίζοντας αποτελέσματα που δεν είχαν 
στατιστικά σημαντικές διαφορές.  
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Συμπεράσματα: Το Hydrostamina test είναι μια έγκυρη και αξιόπιστη δοκιμασία 
αξιολόγησης της σωματικής επάρκειας ασθενών που συμμετέχουν σε προγράμματα 
θεραπευτικής κολύμβησης. Είναι εύχρηστο και γρήγορο αφού διαρκεί μόνο 5 λεπτά και 
μπορεί να πραγματοποιηθεί σε οποιοδήποτε κέντρο αποκατάστασης που διαθέτει πισίνα 6 
μέτρων χωρίς εξειδικευμένο προσωπικό και εξοπλισμό.  
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Abstract 
Abstract  
Introduction: Rehabilitation programs are very important for the patient’s procedure of 
health. Restoration that takes place in water is called therapeutic swimming or hydrotherapy 
and has multiple benefits for patient’s health. Nevertheless, there is no physical adequacy 
assessment test in water so far to evaluate the patient’s progress after a therapeutic 
intervention. 
Purpose: The creation and the validation of a physical adequacy assessment test which takes 
place in water was the purpose of the research.  It aimed to people who need rehabilitation 
through hydrotherapy and therapeutic swimming programs.  
Methodology: In this research participated 47 patients (21 men and 26 women) who took 
part in hydrotherapy and therapeutic swimming programs as part of their physical 
rehabilitation. Initially, were examined the validity and the reliability of the test which was 
named Hydrostamina test. The participants evaluated before and after the interventional 
program of rehabilitation which included 20 sessions in order for the performance to be 
assessed. 
Results: The result analysis showed that Hydrostamina test is valid based on physical therapy 
evaluation which was used as a gold standard, but it is reliable as well, since it has 
repeatability. It was tested for two consecutive days under different conditions with no 
statistically significant differences.  
Conclusions: Hydrostamina test is a valid and reliable physical adequacy assessment test for 
patients who participate in therapeutic swimming programs. It is easy to use and quick since 
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it takes only 5 minutes and it can be performed in any rehabilitation center with a 6 meters 
swimming pool without specialized staff and equipment. 
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Introduction 
 
Rehabilitation is the “key” for not only musculoskeletal injuries but for neurological and 
chronic diseases as well. On the one hand, injuries need a direct intervention to motivate and 
strengthen the injured part of the body in order to be physically adequate and functional again 
[1]. Many times, people don’t pay attention to the doctor’s instructions for rehabilitation and 
they are not consistent to their therapies Rehabilitation has to start right after doctor’s 
permission otherwise there is a risk of severe reduction of the range of motion leading to 
disability [2]. On the other hand, neurological and chronic diseases need rehabilitation in 
order to improve patient’s physical condition. Many neurological diseases cause weakness, 
pain, spasticity, numbness, reduced sensibility and reduced balance [2], [3]. Rehabilitation 
reduces these symptoms, improves balance and physical condition helping patients re-obtain 
self-efficacy, self-confidence and improve their quality of life [1], [2].  
So far, there are some physiotherapeutic assessment tests that are used in order to evaluate 
physical adequacy and physical condition in patients with musculoskeletal injuries and 
neurological diseases. These are Tinetti Balance and Tinetti Gait assessment tests  [4]which 
evaluate the level of the ability of balance and gait respectively, Oxford Scale [5], [6] which 
examines the level of contraction and mobility, Fim Test [7] that examines the level of 
independence and Barthel Scale [8] that measures performance in activities of daily living. 
However, all aforementioned scales are designed to assess patients’ capacity outside the 
water something that it could underestimate patients’ improvement and it could lead to false 
outcomes. 
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Moreover, there is lack of specific tools for assessing exercise improvement in water. So 
therapists cannot have a reliable test to evaluate the patient’s progress after swimming 
rehabilitation regimes.  
Therefore, the aim of the current study was to develop a physical adequacy assessment test 
for population who participate in water rehabilitation and therapeutic swimming programs in 
order to create a valid and objective scale which it would be able to assess accurately the 
level of patient’s improvement. 
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Aims – Significance 
 
The aim of the current project is the creation and the validation of a physical adequacy 
assessment test which takes place in water designed for people who need rehabilitation 
through therapeutic swimming. 
There are subjective indications that patients improve their fitness and psychological state 
through those programs but no formal tests, which evaluate their progress, exist. Therefore 
exercise therapist and physiotherapists cannot evaluate objectively their patient’s progress in 
order to further modify their treatment.  
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Literature Review 
The importance of rehabilitation in various diseases 
Rehabilitation is the way to ‘’restore’’ to life being physically adequate. The importance is 
great because is concerned with the restoration of various diseases and disabilities. It also 
promotes the mobility, physical function, self-efficacy, quality of life and movement potential 
through examination evaluation, diagnosis and physical intervention[1]. Aerobic exercise that 
is included most of the times in rehabilitation, can reduce the threshold for tenderpoint pain 
and generally the central pain perception [9].  
Type of rehabilitation 
There are too many types of rehabilitation to list but some common types of therapy include:  
Physical Therapy 
This is a very broad category of therapy that involves most strengthening and coordination 
work designed to overcome any physical weakness that the patient is left with after surgery. It 
is useful to many diseases as musculoskeletal injuries, to increase strength and flexibility in 
order to improve the physical adequacy, but it can be also more than helpful to patients with 
neurological disease or brain surgeries. That is because anytime a patient is immobilized in a 
hospital bed for some time, lose strength. If that immobilization is extended, the patient may 
need some Physical Therapy to get strong enough in order to go home with safety. Specially, 
after a brain surgery the control of some muscle or set of muscles are weakened for 
neurological reasons. The muscle can be healthy but the neural pathway (the nerves or areas 
of the brain that control the nerves) are damaged. It is not unlikely that a neural pathway can 
be damaged but not destroyed; therefore, the muscles affected seem to be dramatically 
weakened because the brain is not able to “get enough of a signal” to the muscle to fully 
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activate it. In these cases, therapy can be very effective in exercising this pathway and 
helping it to become more useful [2].  
Occupational Therapy 
This kind of therapy focus specifically on the needs of the patient to help him being able to 
work as well as daily living tasks such as grooming and household care. It is a combination of 
rebuilding the deficits and finding workarounds to allow the patient to continue to perform 
the needed task. It might also prescribe adaptations to the patient’s home or work 
environment such as handrails, modified shower, lowered counters, etc. Typical inpatient 
facilities have kitchens, bathrooms, and work environments in which they help the patient 
practice the life skills that they will need [10].  
Balance Therapy 
It is often called vestibular rehabilitation and deals with retraining brain’s ability to interpret 
and react to the balance related signals that it gets from the inner ear, eyes and feet. Except 
for neurological diseases, balance therapy is also very helpful to patients who suffer from 
vertigo [11].  
Respiratory Therapy 
Surgeries carry some risk of respiratory complications and since the brain controls breathing, 
it is necessary for the patients to be evaluated by respiratory therapists during their recovery. 
They are specialists in airway management; establishing and maintaining the airway during 
management of trauma, intensive care, and may administer anesthesia for surgery or 
conscious sedation. Respiratory therapists often are in charge of initiating and managing life 
support for people in intensive care units and emergency departments, stabilizing and 
monitoring high risk patients being moved from hospital to hospital by air or ground 
Institutional Repository - Library & Information Centre - University of Thessaly




Rallou Chidirioti Master Thesis 
ambulance, and administering medications and medical gases such as asthma medication, 
oxygen, and anesthetic gases [12]. 
Neuropsychology 
Neuropsychology is a clinical and experimental field of psychology that deals with the 
structure and function of the brain which are related to specific psychological processes and 
behaviors. [13] It uses psychological, neurological, cognitive, behavioral, and physiological 
principles, techniques and tests in order to evaluate patients’ neurocognitive, behavioral, and 
emotional strengths and weaknesses without ignoring their relationship to normal and 
abnormal central nervous system functioning [14]. 
Speech/Swallowing Therapy  
Some patients face a weakness or deficit with the mouth or throat which is evident because of 
weakened or slow swallow or a lack of clear speech. Speech therapy combines observation 
and imaging diagnostics in order to find the appropriate treatment which includes specific 
exercise that strengthen the responsible for speaking and swallowing muscles which have 
become slow or weak [15].  
Vision Therapy 
Vision therapy is the restore of the eyes after a detuning. For example when an eye has been 
turned or lacks in mobility. This method uses exercise and retraining in order to strengthen 
the muscles that control the eyes, to accelerate the time that the eye needs to come back to the 
regular position and to teach the eyes to work again as a team. The most important part is to 
inform the patients about the necessity in starting the vision therapy as soon as possible 
because the muscles of the affected eye, has to stay strong [16]. 
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Rehabilitation in water 
Hydromassage 
Massage is very effective in care of acute soft tissue traumas. It is able to: 
1. correct the metabolic imbalance within soft tissues 
2. bring about the physiological, mechanical or psychological effects of the treatment 
3. more effectively evaluate the athlete’s soft tissue 
4. relieve pain, reduce edema, increase range of motion  
5. ready the healthy muscles for strenuous activity 
It is really useful to inflammation of tendons, muscle fibers, bursae, knee and ankle 
ligaments, external trauma and epicondylitis [17]. Hydromassage combines the therapeutic 
effect of massage and the benefits of water sensation so the patients can feel physically and 
psychologically better with a feeling of rejuvenation.  
Therapeutic exercise in water 
The advantage of this method is that because of the water levitation, the pressure on the 
affected joints, reduce so patients can exercise easier, having less possibilities to get re 
injured, improve their physical power and respiratory system better compared to exercising 




Swimming is used as a therapy especially in neuromotor impairments because thanks to it, 
patient’s physiological and psychological situation can be improved. Also, provides the  
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exercise of the whole body, avoiding burden of specific body parts and creation of excessive 
stress.[19] 
Diseases needed water rehabilitation  
Musculoskeletal 
After a musculoskeletal injury or an overuse injury, the mobility of the join decreases. For 
this reason, the main goal of rehabilitation is to restore the normal osteokinematics and the 
joint arthrokinematics. Water is a medium of rehabilitation for many type of injuries. Its basic 
advantages are that it can include in the same surrounding all the prospects of a rehabilitation 
program such as passive stretching that is facilitated by the water’s warm temperature and 
buoyancy, resistive exercise, functional movement patterns, and cardiovascular training. It 
combines as well, the water’s viscosity and buoyancy which enable the resistance throughout 
a movement pattern and resistive exercise at a low level respectively. Each kind of injury 
represents different reactions in water. For example, it can be really useful to improve upper 
body joints such as elbow and shoulder. This last one can be highly stimuli in a positive way 
due to floatation of it in this kind of surface[20]. Water rehabilitation can also be used as the 
first part of an exercise program for patients with hip and knee osteoarthritis, as it appears to 
have some short-term effects to their progress[21]. Statistics have also shown that thank to it, 




Neurological disorders include a plenty of diseases that are manifested in different forms, 
symptoms and stages. Water rehabilitation may improve those disorders such as respiratory 
function in children with cerebral palsy and paraplegia [3]. It also shows improvement in 
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postural balance and knee flexor strength for stroke patients, based in Halliwick and Ai Chi 
methods [23], [24].  
Multi-systemic 
Multi- systemic diseases affect a number of organs and tissues or the whole body [25]. Some 
of them are rheumatoid arthritis, systemic lupus erythematosus, atherosclerosis, metabolic 
syndrome, chronic fatigue syndrome and diabetes mellitus [26]. Water rehabilitation is 
helpful to keep stable the stage of the disease or to improve it as much as possible.  
Other chronic diseases 
According to current research, aqua exercise and swimming is not appropriate for all patients 
with severe myocardial infarction (MI) and severe chronic heart failure (CHF). Before 
prescribing aqua exercise the situation of left ventricle should be considered because the 
depth up to the neck for these people could cause abnormal cardiac responses in a temporal 
manner [27]. Concerning to fibromyalgia syndrome hydrotherapy is effective enough in pain 
reduction and improvement in health status and TPC. Nevertheless specific recommendations 
for clinical practice are difficult to be taken because of the heterogeneous nature of the 
interventions however the so far results to the administration of fibromyalgia are positive [9, 
28]. 
Rehabilitation via therapeutic exercise in water 
Rehabilitation programs 
Sessions 
The number of sessions depends of the patient’s situation. Generally the programs of aerobic 
exercise are recommended to be done at moderate intensity, for 20-30 minutes and have to be 
started at the levels just below the capacity of participants, with a gradual increase of duration 
and intensity. Moreover, it is necessary for them to bare in mind that they will probably have 
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some tolerable short-term increases in pain and fatigue that will progressively start to 
decrease if they follow the instructions of exercising in the appropriate intensity[9]. 
Assessment of progress 
Physiotherapists have some tests to evaluate patient’s progress. In this research they used 
tinetti gait assessment, tinetti balance evaluation and oxford scale which evaluate physical 
adequacy and physical condition. The total score that comes from is refered in the text physio 
total test. On the other hand, except for their subjective opinion, trainers do not have a formal 
test to estimate if a patient improved his self or not.  
Current problems in Therapeutic swimming 
Lack of patient’s objective assessment test of progress in water 
There are subjective clues that patients present physical and psychological improvement 
through hydrotherapy and swimming programs. However there are no formal patients’ 
assessment test of progress for those who participate in these programs. Therefore trainers 
and physical therapists cannot evaluate objectively the patients’ progress in order to modify 
their treatment. 
Need to create a physical adequacy assessment test 
Most of the times patients’ injury or disease, cause moodiness, low self-efficacy and low self-
confidence. This fact may impact their physical performance in exercise. For this reason, it is 
necessary to create a physical adequacy assessment test in order to give patient’s feedback 
and motivate them to try more. On the other hand, trainers and physical therapists need to 
have an objective assessment test of their patient’s progress so that they can be evaluated for 
their work efficiency. 
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Purpose (Hydrostamina test) 
The creation and the validation of a physical adequacy assessment test, which takes place in 
water. Aim at people who need physiotherapeutic rehabilitation through hydrotherapy and 
swimming. 
Hypothesis  
In the current project, we hypothesized that the Hydrostamina test will match the 
physiotherapists’ assessment score and it will be able to detect the improvements achieved in 
patient’s physical capacity after a period of rehabilitation using therapeutic swimming. 
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In this research participated 47 patients (21 men and 26 women) who took part in 
hydrotherapy and therapeutic swimming programs as a part of their physiotherapeutic 




In this project participated adult patients aged 23-82 who needed rehabilitation through 
therapeutic swimming programs.   
Exclusion criteria 
 
From this research were excluded disabled patients, patients who were unable to get into the 
pool due to skin diseases or other problems, patients with mental retardation or mental 
problems which do not allow the normal communication and patients with paraplegia or 
quadriplegia. 
Study design 
The experimental procedure consisted of the following parts. 
Part 1: Hydrostamina Creation (Prediction, Validity and Reliability)  
Step 1: Hydrostamina test was created according to the specific parts of the body that 
musculoskeletal, chronic and neurological diseases affect.  
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Step 2: The test applied to a group of 6 participants, who was the pilot group and thereafter 
the appropriate changes were done in order to improve its quality according to 
Hydrostamina’s needs.  
 
Step 3: Hydrostamina test was composed of anthropometric characteristic recording, physical 
exercises in water, and questionnaires. Participants started being evaluated when the first 
analysis showed that it is necessary to be added some new exercises and a gold standard for 
validity. Two more exercises and three physiotherapeutic assessment tests (tinetti gait and 
balance assessment tests [4], and oxford scale [5], [6]) were selected in order to be applied 
before and after the 20 session treatments.  
 
Step 4: Total population of test included 47 participants (21 men and 26 women). The ones 
who did the improved Hydrostamina test were 24 and they were divided into two groups: the 
model group (n=16) and the validation group (n=8) in order for validity and reliability to be 
examined. 
 
Step 5: Participants who didn’t have previous participation in hydrotherapy and swimming 
programs, assessed before and after a typical therapeutic swimming program. The program 
lasted 20 sessions treatments. Also, a random sample of 10 patients was evaluated randomly 
twice, before the initiation of the therapeutic swimming program in order to test the reliability 
of the test. 
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Part 2: Hydrostamina Implementation  
HydroStamina Test includes a cardiorespiratory resistance test and four muscle strength 
tests  
Step 1: Before the test started, participants had to complete a series of questionnaires related 
to the patients’ conditions. They also had to wear a pair of special diving shoes, a heart rate 
frequency meter (polar) and enter into the water where the heart rate frequency was 
registered. 
 
Step 2: The Cardiopulmonary Resistance Test comprises a three-minute walking test in a 
pool of 1.15 meters depth and 5.80 meters length and an one-minute locally aqua jogging test 
with the knees up. At first, participants had to walk for three minutes continuously from the 
one side to the other, as fast as they could, using both hands as an aid. When they were 
reaching the wall, they had to touch it with their back and start directly for the next route. The 
aim of this test was to perform as many routes as possible within 3 minutes. Every two routes 
of 5.80 meters, namely every 11.6 meters the participant’s pass record was registered.  
 
Step 3: After finishing the test, the heart rate was recorded and fatigue was evaluated based 
on Borg scale [29]. By the end of this phase, a three minute break was followed.  
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Picture 1: Hydrostamina test-cardiopulmonary resistance  
Step 4: Participants had to do continuously jogging for one minute as fast as they could. The 
water’s surface had to be around their belly. By the end of this part, the heart rate and the 
record were registered, so participants could take rest for four minutes.  
Step 5: The muscle strength test took place where the water’s surface was reaching the 
participants’ armpits. For the first three exercises participants had to touch with their back the 
wall and have their legs a little bit opened in order to have good balance. The aim of this test 
is to enable the participants to perform 10 repetitions as fast as possible. At five and ten 
repetitions, the patients’ record was registered and by the end of each part, patient had a 
three-minute break to rest. In addition, the heart rate frequency was noted after finishing each 
exercise. The exercises were the ones who follow: 
1. Water dumbbell (peck-deck)  
2. Water dumbbell (bench press)  
3. Water bar (bara bench press)  
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4. Leg extension. The participants were sitting at the edge of the pool, where the back-
part of their knee was touching the corner of the wall, and they were inflecting and 
stretching both legs alternately 
Step 6: After the end of the measurements, participants took the using equipment off in order 
for the anthropometric characteristics to be measured. These were weight, height and waist to 
hip ratio. 
 
Step 7: The last part of this test was the finalization of the questionnaires of quality of life 
(SF36) [30], and fatigue severity scale (FSS) [31]. 
Equipment 
For the accomplishment of measurements was used the following equipment: 
 Hand Chronometer (Cronus 602M100D)  
 Heart Rate (Polar RS800CX) 
 Diving Shoes 
 Water dumbbells 
 Padded float bar 
Therapeutic Swimming Ιntervention 
 
There is no standard guideline for the patient’s interventional program because each of them 
has different disease, or even if they have the same, they are in different stage or they have 
different symptoms and concomitant diseases. So trainers were using some general exercises 
to improve gait, balance, proprioception, suppleness, cardiopulmonary resistance, physical 
condition and also to increase range of motion and muscle strength in order to make patients 
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functional again. The first day of sessions, each patient was evaluated by the trainers in order 
to make him an appropriate program especially for him. According to the seriousness of the 
disease, his insurance was justifying him 12 or more sessions; each of them was lasting one 
hour including hydromassage.  Except for the water rehabilitation, patients were doing 
physiotherapies as well. These were 12 or more again and they were lasting one hour each. 
Physiotherapists were using tangible media, mollification and some balance and muscle 
strength exercises.  
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Statistics  
The data analysis was divided into two main parts. The first part aimed to create the 
Hydrostamina prediction model and to assess its validity and reliability, while the second part 
of the analysis assessed its ability to detect changes across time. 
Part 1: Hydrostamina prediction, validity and reliability 
To conduct this part of the data analysis, the data were divided into two groups: the model 
group (n=16) was used to generate the prediction model for the hydrostamina test which was, 
then, applied to the validation group (n=8) to assess validity and reliability. 
Analyses in the Model Group 
Step 1: A backward regression analysis was conducted in order to select the most appropriate 
indicators for the hydrostamina test that provide the best possible prediction of the 
physiotherapy assessment. Independent variables were eliminated if their contribution to the 
prediction was not statistically significant (p>0.05). 
Step 2: The prediction model deriving from Step 1 was used to calculate the result of the 
hydrostamina test. Thereafter, a correlation coefficient was conducted between the 
hydrostamina test and the physio total test to examine if there is linear correlation between 
them. 
Step 3: A paired samples t-test was applied to assess for possible mean differences between 
the assessments of the hydrostamina and the physio total tests. 
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Analyses in the Validation Group 
Validity analyses 
Step 1: The prediction model deriving from Step 1 of the Model Group analyses was used to 
calculate the result of the hydrostamina test. Thereafter, a correlation coefficient was 
conducted between the hydrostamina test and the physio total test to examine if there is linear 
correlation between them. 
Step 2: A paired samples t-test was applied to assess for possible mean differences between 
the assessments of the hydrostamina and the physio total tests. 
Step 3: The 95% limits of agreement for the hydrostamina test were calculated according to 
appropriate guidelines.  
to quantify the error of prediction. 
Step 4: The percent coefficient of variation for the hydrostamina test was calculated 
according to appropriate guidelines to quantify error of prediction [32].  
Reliability analysis 
Step 1: The prediction model deriving from Step 1 of the Model Group analyses was used to 
calculate the result of the hydrostamina test based on the retest performance of the patients. 
Thereafter, a correlation coefficient was conducted between the hydrostamina test and the 
hydrostamina retest to examine if there is linear correlation between them. 
Step 2: A paired samples t-test was applied to assess for possible mean differences between 
the assessments of the hydrostamina test and the hydrostamina retest.  
Institutional Repository - Library & Information Centre - University of Thessaly




Rallou Chidirioti Master Thesis 
Step 3: The 95% limits of agreement for the hydrostamina test-retest were calculated 
according to appropriate guidelines to quantify the error of prediction [32]. 
Step 4: The percent coefficient of variation for the hydrostamina test-retest was calculated 
according to appropriate guidelines to quantify error of prediction [32]. 
Part 2: Hydrostamina detection of changes across time 
Correlation coefficients and paired samples t-test were used to compare the patients’ 
performance prior to and following the rehabilitation program, as assessed via the 
hydrostamina test and the physio total test. These analyses were conducted between times 
(i.e., physio total test before against after the rehabilitation program, as well as hydrostamina 
test before against after the rehabilitation program) and tests (i.e., hydrostamina test against 
physio total test either before the rehabilitation program as well as hydrostamina test against 
physio total test either after the rehabilitation program). 
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Results  
 Part 1: Hydrostamina prediction, validity and reliability 
Analyses in the Model Group 
Regression analysis was used to examine the predictability of physiotherapy assessment test, 
which will symbolized from now on as physio total (dependent variable) by hydrostamina 
test (independent variable). Regression analysis’ multiple R was 0.85 and it was statistically 
significant different from zero, F (3,12) = 10,968, P =0,01. Totally 73.3% of the variability 






The independent variable (hydrostamina) contributes significantly to interpretation of 
dependent variable with t = 3,395, p=0,005 (walk), t=3.157, p=0,008 (peck5), t=4.597, 
p=0,001 (bench). The prediction equation that came out shows that the necessary test for 
hydrostamina are the walking test, the peck-deck in five repetitions (peck5) and the bench 
press in five repetition (bench5).  
 
Step 2: 
To find the relationship between values was used the correlation test. The results showed that 




A paired-sample T-test was used to investigate if there are statistically significant differences 
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between the variables hydrostamina and physio total 1. The results showed that there are no 
statistically significant differences with t(15)=0,33, p=0,974  
Hydrostamina prediction equation:  
12,132 + (walk x 0,124) - (peck5 x 1,877) + (bench5 x 3,295)  
Analyses in the Validation Group 
Validity analyses 
Step 1: 
To find the relationship between values was used the correlation test. The results showed that 




A paired-sample T-test was used to investigate if there are statistically significant differences 
between the variables hydrostamina and physio total 1. The results showed that there are no 
statistically significant differences with t(6)=-1,656, p=1,149  
 
Step 3: 
95% limits of agreement was conducted to calculate the error of prediction (-2,5 ± 7,8) 
 
Step 4:  
% coefficient of variation was conducted to calculate the percentage of error of prediction 
(15,8 %)  
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Reliability analysis  
Step 1: 
To find the relationship between values was used the correlation test. The results showed that 
there is high positive correlation between hydrostamina pre 1 and hydrostamina pre 2 
(r=0.959, p=0,000 (p<0,001) 
 
Step 2: 
A paired-sample T-test was used to investigate if there are statistically significant differences 
between the variables hydrostamina pre 1and hydrostamina pre 2. The results showed that 
there are no statistically significant differences with t(10)=-1,313, p=0,219. 
 
Step 3: 
95% limits of agreement was conducted to calculate the error of prediction (-1± 4,99)  
Step 4:  
% coefficient of variation was conducted to calculate the percentage of error of prediction 
(10,05 %) 
 
Part 2: Hydrostamina detection of changes across time 
Step 1:  
The test was nonparametric so for the correlation was used Kendall’s tav-b (T) and Wilcoxon 
signed rank test for the mean comparison. The correlation coefficient which was conducted 
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between physio total1 and physio total 2, showed that there is a positive medium correlation 
(T =0.51, p=0.046 (p<.05)) Wilcoxon signed rank test determined that there is no statistical 
significant differences (T =-0.63, p=0.528 (p>.05)). 
Step 2:  
The correlation between hydrostamina 1 and hydrostamina 2 showed that there is a positive 
medium correlation (T =0.33, p=0.035 (p<.05)) Paired-simple T-test showed that there is no 
statistical significant differences (t (10) =-1.313, p=0.219 (p>.05)) 
Step 3:  
Also the correlation between hydrostamina 2 and physio total 2 showed that there is a 
positive medium correlation (t =0,432 p=0,084 (p>0,05)). Wilcoxon signed rank test showed 
that there no statistical significant differences (T =-0.25, p=0.799, (p>0.05)) 
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RESULTS  
In this part of research are presenting the participant’s general characteristics, anthropometric 
characteristics, the data of Hydrostamina test and physiotherapeutic tests. 
 
GENERAL CHARACTERISTICS  
 
In tables 1a, 1b and 1c are presenting participant’s general characteristics 
Table: 1a  
PARAMETERS PARTICIPANTS 
N 47 
Age (years) 59,2±16,4 
Gender 21M/26F 
 




PARAMETERS PRE 1 PRE 2 
N 11 11 
Age (years) 50,9±18,7 50,9±18,7 
Gender 8M/3F 8M/3F 
 
Table 1b refers to the group which was retested for the reliability. This group, was evaluated 
twice before and twice after the interventional program. In this group participated 11 
subjects, 8 men and 3 women with average age 50,9 years 
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Table: 1c 
PARAMETERS PRE POST 
N 21 21 
Age (years) 56±3,3 56±3,3 
Gender 8M/13F 8M/13F 
Table 1c refers to pre-post group which include participants who were evaluated one time 
before and one time after the intervention program.  
 
ANTROPOMETRIC CHARACTERISTICS  
The tables above refer to participant’s anthropometric characteristics 
Table: 2a 
PARAMETERS VALUES  
N 47 
Weight (kg) 80,1±15,9 





HRrest (bit/min) 85,2±13,1 
 
The table 2a presents the average values of the weight which was 80.1kg, the height which 
was 1.60m, the body mass index (BMI) which was 26.9 kg/m
2
, the waist to hip ratio (WHR) 
which was 1 and the resting heart rate which was 85.2 bit/min.   
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Table: 2b 
PARAMETERS PRE 1 PRE 2 P VALUE 
N 11 11  
Weight (kg) 81,6±9,5 81,4±9,4 0,068 
Height (m) 1,6±0,2 1,7±0,1 0,09 
BMI (kg/m
2
) 29,2±6,3 26,4±10,4 0,137 
WHR 0,9±0,1 0,9±0,1 0,154 
HR rest (bit/min) 92,6±17,3 84,9±12,9 0,001 
 
In table 2b it is shown that there are no significant differences in weight, height, BMI and 
WHR between the first two measurements before the intervention program for the 11 
participants. More specific there are no significant differences between the two groups apart 
from the resting heart rate that differs by 8%.” 
Table: 2c 
PARAMETERS PRE  POST P VALUE 
N 21 21  
Weight (kg) 81,1±16,5 81±15,7 0,43 
Height (m) 1,6±0,1 1,6±0,1 0,87 
BMI (kg/m
2
) 30±4,9 30,2±5,1 0,068 
WHR 0,9±0,2 0,9±0,3 0,61 
HR rest (bit/min) 84,9±13,5 78,1±10,6 0,007 
In table 2c it is shown that there are no significant differences in weight, height, BMI and 
WHR between two measurements before and after the intervention program for the 21 
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participants. More specific there are no significant differences between the two groups apart 
from the resting heart rate that differs by 7%.” 
 
CARDIOPULMONARY RESISTANCE TEST 
In tables below there are some parameters that refer to the first part of Hydrostamina test 




Walking test (m) 64,1±29,3 
Walking pace (m/sec) 0,4±0,1 
HRpost walk (bit/min) 105,9±25,6 
Borg scale 11,7±2 
Jogging test (rep) 45,9±11,7 
HRpost jogging (bit/min) 97,1±20,7 
 
Table 3a refers to the whole population of 47 participant’s average record in those tests. 
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Table: 3b 
PARAMETERS PRE 1 PRE 2 P VALUE 
N 11  11  
Walking test(m) 65,5±32,3 74,7±33,7 0,009 
Walking pace (m/sec) 0,3±0,1 0,4±0,1 0,071 
HRpost walk (bit/min) 112±23,6 113,8±27,5 0,344 
Borg scale 12,1±1,4 11,9±1,6 0,583 
Jogging test (rep) 49,3±8,6 59,8±27,5 0,169 
HRpost jogging (bit/min) 108,6±29,9 107,2±31,9 0,849 
Table 3b refers to the repeatability of the Cardiopulmonary part of Hydrostamina test. The 
participants who participated were 11 and they were tested one day (pre 1) and the next day 
(pre 2) with the same conditions. The only significant difference between the two days, was 
in walking test which doesn’t affect the whole test.      
Table: 3c 
PARAMETERS PRE  POST P VALUE 
N 21  21  
Walking test (m) 68,1±31,5 77±25,9 0,000 
Walking pace (m/sec) 0,4±0,1 0,4±0,3 0,337 
HRpost walk (bit/min) 104,8±27 108,7±24,9 0,000 
Borg scale 11±2,5 11,6±1,8 0,939 
Jogging test (rep) 48,5±11,9 73,6±29,4 0,259 
HRpost jogging (bit/min) 96,3±20,1 101,4±21,5 0,000 
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Table 3c refers to Cardiopulmonary part of Hydrostamina test. It is noticeable that there are 
significant differences between the first (pre) and final test (post) in walking test with 68.1 
and 77 meters, in Heart rate after walking test with 104.8 and 108.7 bits/min and in Heart rate 
after jogging test with 96.3 and 101.4 bits/min respectively, but they did not affect the whole 
test.  
 
MUSCLE STRENGTH TEST  
Table: 4a  




 (s) 11,4±2,6 
Peck-deck (s) 22,4±5,2 
HRpost peck-deck (bit/min) 93,9±18,2 
Bench press 5
th
 (s) 8,3±2,2 
Bench press (s) 15,8±4,7 
HRpost bench press (bit/min) 91,6±19,4 
Bara bench press 5
th
 (s) 7,9±2,4 
Bara bench press(s) 15,4±4,8 
HRpost bara bench press (bit/min) 90,7±17 
Leg extension 5
th
 (s) 8,4±3 
Leg extension (s) 15,8±5 
HRpost leg extension (bit/min) 93±15,2 
Table 4a refers to the second part of Hydrostamina test that is muscle strength test in which 
were participating 47 participants.   
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Table: 4b 
PARAMETERS PRE 1  PRE 2 P VALUE 
N 11 11  
Peck-deck 5
th
 (s) 11,3±2,4 11,1±3,9 0,790 
Peck-deck (s) 22,2±4,7 19,8±4,8 0,004 
HRpost peck-deck (bit/min) 100,4±24,3 99,7±29,2 0,740 
Bench press 5
th
 (s) 7,8±2,4 7,6±2,4 0,797 
Bench press (s) 14,4±4,7 13,5±3,9 0,274 
HRpost bench press (bit/min) 102,9±27,9 100±26,3 0,582 
Bara bench press 5
th
 (s) 6,7±1,7 5,7±1,6 0,002 
Bara bench press (s) 14,3±4,2 12,9±3,3 0,059 
HRpost bara bench press 
(bit/min) 
96,8±24,9 97,2±23,2 0,855 
Leg extension 5
th
 (s) 7,5±2,3 6,9±1,5 0,211 
Leg extension (s) 14±4,4 13,4±3,6 0,365 
HRpost leg extension (bit/min) 99±20,5 100,4±24,7 0,676 
Table 4b refers to the second part of Hydrostamina test that is the muscle strength test. The 
participants who participated were 11 and they were tested one day (pre 1) and the next day 
(pre 2) with the same conditions. It is noticeable that there are significant differences between 
the two days in 10
th
 repetition of peck-deck with 22.2 and 19.8 seconds, and in 5
th
 repetition 
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Table: 4c 
PARAMETERS PRE  POST P VALUE 
N 21 21  
Peck-deck 5
th
 (s) 10,8±2,7 8,6±2,7 0,001 
Peck-deck (s) 21,8±5,3 17±5,3 0,013 
HRpost peck-deck (bit/min) 94,6±15,4 95,8±14,8 0,000 
Bench press 5
th
 (s) 7,7±2,2 5,7±1,5 0,008 
Bench press (s) 15,2±4,4 11,3±3,5 0,001 
HRpost bench press (bit/min) 92,5±19,9 93,5±15 0,000 
Bara bench press 5
th
 (s) 8,1±2,4 6,3±1,8 0,057 
Bara bench press (s) 15±4,8 11,1±3,2 0,000 
HRpost bara bench press 
(bit/min) 
11,1±3,2 89,5±15,9 0,001 
Leg extension 5
th
 (s) 93±15,6 8,3±2,9 0,506 
Leg extension (s) 5,5±1,6 16,4±5,6 0,401 
HRpost leg extension (bit/min) 96,4±2 105,2±24 0,28 
Table 4c refers to the second part of Hydrostamina test that is the muscle strength test. There 









 repetitions of bench 
press, in heart rate after bench press, in 10
th
 repetition of bara bench press and in heart reate 
after bara bench press. These differences did not affect the whole test. 
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Total SF36 (%) 53,9±21,4 
Total FSS (9 units)  4,2±1,6 
Exercise Therapist evaluation (%) 37,6±20,9 (N=21) 
Table 5a refers to the questionnaires that the 47 participants completed. These were the 
quality of life (SF36), the fatigue severity scale (FSS) and the exercise therapist evaluation 
which represents the personal assessment of that the exercise therapists had.  
Table: 5b  
PARAMETERS PRE POST  P VALUE 
N 21 21  
Total SF36 (%) 60,3±22,4 58,6±22 0,495 
Total FSS (9 units) 3,9±1,9 4,5±2,1 0,134 
 
Table 5b refers to the questionnaires that the 21 participants completed. There were no 
significant differences between the first (pre) and the final (post) questionnaire evaluation. 
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PHYSIOTHERAPY ASSESSMENT  
Table: 6a 
PARAMETERS VALUES  
N 24 
Tinetti Gait Assessment (12 units) 7,8±2,9 
Tinetti Balance Evaluation (16 units) 11,9±3 
Oxford Scale (5 units) 4,6±0,5 
 
Table 6a refers to the physiotherapeutic assessment test that completed 24 participants. They 
evaluated with Tinetti Gait Assessement test that has to do with their gait, the Tinetti Balance 
Evaluation that has to do with the balance and the oxford scale that has to do with  
Table: 6b 
PARAMETERS PRE POST  P VALUE 
N 11 11  
Tinetti Gait Assessment (12 units) 7,9±2,8 8,2±3,2 0,576 
Tinetti Balance Evaluation (16 units) 12,3±3,4 12,6±4 0,780 
Oxford Scale (5 units) 4,8±0,2 4,8±0,3 0,910 
Physio total (%) 25±4,9 25,6±7,2 0,627 
 
Table 6b refers to the physiotherapeutic assessment test that completed 11 participants. There 
were no significant differences between the two measurements before (pre) and after (post) 
the interventional program.  
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Table 7 refers to the two measurements of Hydrostamina test for repeatability. There are the 





Table 7b refers to the non-significant differences between the two measurements of 
Hydrostamina test before (pre) and after (post) the interventional program.  
  
PARAMETERS PRE 1 PRE 2 P VALUE 
N 11 11  
Hydrostamina total (%) 24,7±6,1 25,8±4,1 0,219 
PARAMETERS PRE POST P VALUE 
N 21 21  
Hydrostamina total (%) 25,5±4,6 24,2±3,7 0,197 
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Graph 1:
 
Range of Hydrostamina test’s values 
 
The value’s fluctuation of Hydrostamina test was between 14 and 35. 
The higher Hydrostamina’s test values were, the better physical adequacy of the patients 
was. 
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Graph 2:  
 
Participant’s evaluation before and after 20 therapies 
 
Patients showed no statistically significant differences after 20 sessions in agreement with 
the physiotherapeutic assessment test. 
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Graph 3:  
 
Correlation between Hydrostamina and Physio total test 
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Discussion 
 
The present study showed that the Hydrostamina test is a valid and reliable test for predicting 
physical adequacy assessment for population who participate in water rehabilitation and 
therapeutic swimming programs. Regarding criterion-related validity, no differences were 
detected for both measured and predicted physical adequacy assessment between 
Hydrostamina and Physio total confirming that Physio total test was used as gold standard. In 
addition, the Hydrostamina limits of agreement were narrow and well accepted. From a 
construct-validity perspective, the Hydrostamina was found to be a valid proxy of the Physio 
total since no differences were detected in physical condition between the two tests. 
Also according to our findings, the intervention score is reliable since Hydrostamina test was 
performed twice for two different following days and no differences were found. The patients 
who participated in this research were 47 patients (21 men and 26 women). They took part in 
hydrotherapy and therapeutic swimming programs as part of their physiotherapeutic 
rehabilitation for 20 sessions. The average time of their intervention was 64 ±25 days. 
 
The weakness of this research was that no significant differences were found in physical 
adequacy and physical condition. However, arithmetical and clinical differences were 
detected, so this fact accrued from lack of patient’s consistence that they were doing their 
sessions in a long time. It is known from coaching rules that exercise has effects only if it 
becomes at least 3 times per week, for this reason patients have to follow the intervention 
program with high frequency.  
 
It is concluded that the Hydrostamina is a highly valid and reliable predictive test for physical 
adequacy assessment. It is an advanced proxy assessment with a strong predictive capacity 
based on actual physical data collected during the implementation of the test, through hand 
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chronometer. In addition, it is a comparatively practical test, suitable for any rehabilitation 
center with a 6 meters length pool. Future studies should aim in measuring more consistent 
participants who will be able to implement their therapies 3 times per week.  
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Conclusions  
 
To sum up, Hydrostamina test is a highly valid and reliable test for predicting physical 
adequacy assessment for population who participate in water rehabilitation and therapeutic 
swimming programs. It can be used in any rehabilitation center which disposes a 6 meters 
swimming pool and the only needed tools are a hand chronometer and a pair of water 
dumbbells. It is easy and quick since it takes only 5 minutes.  
This research can be improved by testing new subjects who will follow a program of standard 
sessions for three times per week without missing any. Thereby, Hydrostamina test will show 
significant differences after the intervention program in water. 
Also, Hydrostamina test can be used as gold standard for the creation of a corresponding test 
out of water that can be implemented in a few minutes too. Later a new study can be designed 
that will use Hydrostamina test and the new test out of water. Two groups of athletes with 
specific musculoskeletal injury, for example ruptured cruciate and same sport, for example 
football, can participate. Both groups will follow a specific rehabilitation program for 20 
sessions. The first group will follow the program in water and the second out of water. They 
will be tested twice, one time before 20 sessions and one time after 20 sessions with 
Hydrostamina test and new test respectively in order to examine the best way of rehabilitation 
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Supplements  
 
Appendix 1: Bioethics Approval  
Αίτηση συναίνεσης δοκιμαζόμενου σε ερευνητική εργασία 
 
Τίτλος: Δημιουργία και υλοποίηση μιας δοκιμασίας αξιολόγησης σωματικής επάρκειας πληθυσμών 
που συμμετέχουν σε προγράμματα υδρογυμναστικής και θεραπευτικής κολύμβησης. 
 
1. Σκοπός της ερευνητικής εργασίας 
Σκοπός της μελέτης είναι η δημιουργία και ο έλεγχος της εγκυρότητας μιας δοκιμασίας με την οποία θα 
εκτιμήσουμε την σωματική σας δύναμη και αντοχή σε ασκήσεις που γίνονται μέσα στο νερό. Η 
δοκιμασία θα απευθύνεται σε άτομα που χρειάζονται φυσιοθεραπευτική αποκατάσταση μέσω 
προγραμμάτων υδρογυμναστικής και κολύμβησης.  
 
2. Διαδικασία μετρήσεων 
Θα χρειαστεί να μετρηθείτε στο κέντρο αποκατάστασης δύο φορές. Και τις δύο φορές θα κάνετε τις 
ίδιες δοκιμασίες. Θα μετρηθείτε σε μία δοκιμασία γενικής αντοχής και τρεις δοκιμασίες μυϊκής δύναμης. 
Η πρώτη περιλαμβάνει περπάτημα κατά μήκος της μικρής πισίνας, με τη βοήθεια των χεριών εναλλάξ, 
για τρία λεπτά όσο γρηγορότερα μπορείτε, φορώντας ειδικό εξοπλισμό (γάντια με μεμβράνες για 
καλύτερο τράβηγμα του νερού, ειδικά παπούτσια για να μην γλιστράτε κατά τη βάδιση, ειδικό ιμάντα 
που μετράει τη καρδιακή σας συχνότητα). Η δοκιμασία μυϊκής δύναμης, περιλαμβάνει τρία τεστ. Στο 
πρώτο θα μπείτε στη μικρή πισίνα (αν είστε ιδιαίτερα ψηλός ή ψηλή θα μπείτε στη μεγάλη πισίνα 
επειδή θέλουμε το νερό να φθάνει στο ύψος της μασχάλης σας), θα σταθείτε με την πλάτη στον τοίχο, 
με λίγο ανοικτά τα πόδια για να έχετε ισορροπία, και θα κάνετε 10 επαναλήψεις μιας άσκησης 
απαγωγής-προσαγωγής των χεριών με αλτήρες νερού (άνοιγμα και κλείσιμο των χεριών σαν να 
χτυπάτε παλαμάκια) όσο πιο γρήγορα μπορείτε. Στη συνέχεια, αφού ξεκουραστείτε, θα κάνετε άλλες 
10 επαναλήψεις μιας άλλης άσκησης πιέσεων των χεριών με αλτήρες νερού. Τέλος, θα επαναλάβετε 
τις 10 επαναλήψεις της άσκησης αυτής με μπάρα νερού. Όταν θα βγείτε από το νερό, θα σας 
ζυγίσουμε, θα μετρήσουμε το ύψος σας και θα σας δώσουμε να συμπληρώσετε δύο ερωτηματολόγια 
σχετικά με την κόπωση που σου προκάλεσαν οι δύο δοκιμασίες και με την ποιότητα ζωής σας. Η 
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δεύτερη φορά, θα πραγματοποιηθεί μετά από  21 επισκέψεις στο κέντρο αποκατάστασης και θα 
επαναλάβετε τις δοκιμασίες με τον ίδιο τρόπο.  
 
3. Κίνδυνοι και μέτρα αποφυγής  
Κατά την διάρκεια των δοκιμασιών υπάρχει: 
 κίνδυνος ολίσθησης στα σκαλιά της πισίνας –γι’ αυτό το λόγο σου παρέχονται τα ειδικά 
αντιολισθητικά παπούτσια και κουπαστή στην σκάλα εισόδου στο νερό 
 κίνδυνος πνιγμού- γι’ αυτό το λόγο θα υπάρχει μέσα στο νερό ναυαγοσώστης ο οποίος θα 
είναι σε ετοιμότητα ανά πάσα στιγμή  
 κίνδυνος ανακοπής - γι’ αυτό το λόγο η δοκιμασίες γίνονται στο κέντρο αποκατάστασης όπου 
υπάρχουν γιατροί διαθέσιμοι να επέμβουν σε μία τέτοια περίπτωση  
 κίνδυνος τραυματισμού κατά το τεστ μυϊκής ισχύος –γι’ αυτό το λόγο θα εκτελέσεις πρώτα το 
τεστ καρδιοαναπνευστικής αντοχής το οποίο χάρη στο περπάτημα στο νερό λειτουργεί ως 
προθέρμανση για να εκμηδενίσει όσο το δυνατόν περισσότερο τις πιθανότητες τραυματισμού 
 
4. Προσδοκούμενες ωφέλειες 
Τα ευρήματα από την εργασία θα σου δώσουν την δυνατότητα να καταλάβεις κατά πόσο έχετε 
βελτιωθεί από το πρόγραμμα κολύμβησης, αλλά και κατά πόσο έχει βελτιωθεί η ποιότητα ζωή σας. 
Επίσης από την παρούσα μελέτη θα είμαστε σε θέση να δημιουργήσουμε ένα εργαλείο αξιολόγησης 
της σωματικής ικανότητας μέσα στο νερό μετά από ένα πρόγραμμα θεραπευτικής κολύμβησης ώστε 
να βοηθηθούν και άλλα άτομα σαν εσάς, σε άλλα κέντρα της Ελλάδος και του κόσμου.  
 
5. Δημοσίευση δεδομένων – αποτελεσμάτων 
Η συμμετοχή σας στην έρευνα συνεπάγεται ότι συμφωνείτε με τη δημοσίευση των δεδομένων και των 
αποτελεσμάτων της παρούσας μελέτης, με την προϋπόθεση ότι οι πληροφορίες θα είναι ανώνυμες και 
δε θα αποκαλυφθούν τα ονόματα των συμμετεχόντων. Τα δεδομένα που θα συγκεντρωθούν θα 
κωδικοποιηθούν με αριθμό, ώστε το όνομα σας δε θα φαίνεται πουθενά 
 
6. Πληροφορίες 
Μη διστάσετε να κάνεις ερωτήσεις γύρω από το σκοπό, τον τρόπο πραγματοποίησης της εργασίας ή 
τον υπολογισμό της λειτουργικής σας ικανότητας. Αν έχετε κάποιες αμφιβολίες ή ερωτήσεις, ζήτησέ 
μας να σας δώσουμε πρόσθετες εξηγήσεις. 
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7. Ελευθερία συναίνεσης  
Η άδειά σας να συμμετάσχετε στην εργασία είναι εθελοντική. Είστε ελεύθερος/η να μην συναινέσετε ή 
να διακόψετε τη συμμετοχή σας όποτε επιθυμείτε. 
Διάβασα το έντυπο αυτό και κατανοώ τις διαδικασίες που θα εκτελέσω. Συναινώ να συμμετέχω στην 
εργασία. 
   
Ημερομηνία: __/__/__ 
 
Ονοματεπώνυμο και υπογραφή 
συμμετέχοντος 
 
 Υπογραφή ερευνητή 
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Appendix 3:  FSS Fatigue severity scale 
Διαβάστε τις παρακάτω δηλώσεις προσεκτικά. Μπορεί να συμφωνείτε ή να 
διαφωνείτε λίγο ή πολύ με κάθε μία από αυτές. 
Σημαδέψτε στην κάθε δήλωση, πάνω στην κλίμακα αξιολόγησης, το σημείο που 
συμφωνείτε ή διαφωνείτε. 
Α) Στο σημείο 1,όταν δεν συμφωνείτε καθόλου με την δήλωση. 
Β )Στο σημείο 2 ή 3, αν διαφωνείτε κάπως, αλλά όχι ριζικά. 
Γ) Στο σημείο 4, αν δεν μπορείτε ούτε να συμφωνήσετε ούτε να διαφωνήσετε. 
Δ) Στο σημείο 5 ή 6 ,αν συμφωνείτε κάπως με τη δήλωση. 
Ε) Στο σημείο 7,αν συμφωνείτε πλήρως με τη δήλωση 
________________________________________________________________ 
ΔΗΛΩΣΗ      ΚΛΙΜΑΚΑ ΑΞΙΟΛΟΓΗΣΗΣ 
 
1. Η ενεργητικότητα μου μειώνεται όταν 
είμαι κουρασμένος/η 
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
                                        
 
2. Η σωματική άσκηση μου φέρνει 
Κούραση                                                  
 
                                         1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
3. Κουράζομαι εύκολα 
 
                                                                            1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
 




                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
 
5. Η κούραση μου προκαλεί 
συχνά προβλήματα 
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
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6. Η κούραση δεν μου επιτρέπει παρα- 
τεταμένη σωματική δραστηριότητα 
 
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
 
7. Η κούραση με εμποδίζει να εκτελέσω 
ορισμένα καθήκοντά μου ή να φέρω σε 
πέρας μερικές υποχρεώσεις μου 
 
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
8. Η κούραση είναι ένα από τα τρία 
πιο σοβαρά μου συμπτώματα 
 
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  
  πλήρως            ούτε διαφωνώ       απόλυτα 
 
 
9. Η κούραση παρεμποδίζει τη δουλειά μου, 
      την οικογενειακή ή την κοινωνική μου ζωή 
                                                                           
                                                                           1      2     3     4       5      6     7 
 διαφωνώ           ούτε συμφωνώ      συμφωνώ  





ONOMA…………………………………… ΗΛΙΚΙΑ………. ΗΜΕΡ: / /…. 
BΑΘΜΟΛΟΓΙΑ:…………………….. 
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Appendix 4: SF-36 Quality of Life Questionnaire 
 
 SF-36 ΕΡΕΥΝΑ ΥΓΕIΑΣ 
 
ΗΜΕΡΟΜΗΝΙΑ      ΚΩΔΙΚΟΣ    
ΟΔΗΓIΕΣ:  Τo ερωτηματoλόγιo αυτό ζητά τις δικές σας απόψεις για τηv υγεία σας.  Οι πληρoφoρίες 
σας θα μας βoηθήσoυv vα εξακριβώσoυμε πώς αισθάvεστε από πλευράς υγείας και πόσo καλά 
μπoρείτε vα ασχoληθείτε με τις συvηθισμέvες δραστηριότητές σας. 
Απαvτήστε στις ερωτήσεις, βαθμoλoγώvτας κάθε απάvτηση με τov τρόπo πoυ σας δείχvoυμε.  Αv δεv 
είστε απόλυτα βέβαιoς/βέβαιη για τηv απάvτησή σας, παρακαλoύμε vα δώσετε τηv απάvτηση πoυ 
voμίζετε ότι ταιριάζει καλύτερα στηv περίπτωσή σας. 
 
1. Γεvικά, θα λέγατε ότι η υγεία σας είvαι: 
         (βάλτε έvαv κύκλo) 
   Εξαιρετική .............................................................................1 
   Πoλύ καλή ...............................................................................2 
   Καλή .........................................................................................3 
   Μέτρια .....................................................................................4 
   Κακή .........................................................................................5 
 
2. Σε σύγκριση με έvα χρόvo πριv, πώς θα αξιoλoγoύσατε τηv υγεία σας τώρα; 
         (βάλτε έvαv κύκλo) 
 
   Πoλύ καλύτερη τώρα απ' ότι έvα χρόvo πριν .................... 1 
   Κάπως καλύτερη τώρα απ' ότι έvα χρόvo πριν .................. 2 
   Περίπoυ η ίδια όπως έvα χρόvo πριν .................................. 3 
   Κάπως χειρότερη τώρα απ' ότι έvα χρόvo πριν ................. 4 
   Πoλύ χειρότερη τώρα απ' ότι έvα χρόvo πριν .................... 5 
 
 
 3. Οι παρακάτω πρoτάσεις περιέχoυv δραστηριότητες πoυ πιθαvώς vα κάvετε κατά τη 
διάρκεια μιας συvηθισμέvης ημέρας.  Η τωριvή κατάσταση της υγείας σας, σας περιoρίζει σε 
αυτές τις δραστηριότητες;  Εάv vαι, πόσo; 
       (κυκλώστε έvαv αριθμό σε κάθε σειρά)  
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Οχι, δεv με 
περιoρίζει 
Καθόλoυ 
α. Σε κoυραστικές δραστηριότητες, όπως τo 
τρέξιμo, τo σήκωμα  βαριώv αvτικειμέvωv, 







β. Σε μέτριας έvτασης δραστηριότητες, όπως 
η μετακίvηση εvός τραπεζιoύ, τo σπρώξιμo 
μιας ηλεκτρικής σκoύπας, o περίπατoς 
















δ. Οταv αvεβαίvετε μερικές σκάλες 1 2 3 
ε. Οταv αvεβαίvετε μία σκάλα 1 2 3 
στ. Στo λύγισμα τoυ σώματoς, στo γovάτισμα ή 
στo σκύψιμo 
1 2 3 
ζ. Οταv περπατάτε περίπoυ έvα χιλιόμετρo 1 2 3 
η. Οταv περπατάτε μερικές εκατovτάδες 
μέτρα 
1 2 3 
θ. Οταv περπατάτε περίπoυ εκατό μέτρα 1 2 3 
ι. Οταv κάvετε μπάvιo ή όταv vτύvεστε 1 2 3 
 
4. Τις τελευταίες 4 εβδoμάδες,  σας παρoυσιάστηκαv - είτε στη δoυλειά σας είτε σε κάπoια άλλη 
συvηθισμέvη καθημεριvή σας δραστηριότητα - κάπoια από τα παρακάτω πρoβλήματα, εξαιτίας 
της κατάστασης της σωματικής σας υγείας; 
 
        (κυκλώστε έvαv αριθμό σε κάθε σειρά)  
 NAI OXI 
α. Μειώσατε τo χρόvo πoυ συvήθως ξoδεύετε στη δoυλειά ή σε άλλες 
δραστηριότητες 
1 2 
β. Επιτελέσατε λιγότερα από όσα θα θέλατε 1 2 
γ. Περιoρίσατε τα είδη της δoυλειάς ή τα είδη άλλωv δραστηριoτήτωv σας 1 2 
δ. Δυσκoλευτήκατε vα εκτελέσετε τη δoυλειά ή άλλες δραστηριότητές σας 






5. Τις τελευταίες 4 εβδoμάδες, σας παρoυσιάστηκαv - είτε στη δoυλειά σας είτε σε κάπoια άλλη 
συvηθισμέvη καθημεριvή δραστηριότητα - κάπoια από τα παρακάτω πρoβλήματα εξαιτίας 
oπoιoυδήπoτε συvαισθηματικoύ πρoβλήματoς (λ.χ., επειδή vιώσατε μελαγχoλία ή άγχoς); 
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        (κυκλώστε έvαv αριθμό σε κάθε σειρά) 
 NAI OXI 
α. Μειώσατε τo χρόvo πoυ συvήθως ξoδεύετε στη δoυλειά ή σε άλλες 
δραστηριότητες 
1 2 
β. Επιτελέσατε λιγότερα από όσα θα θέλατε 1 2 
γ. Κάvατε τη δoυλειά σας ή και άλλες δραστηριότητες λιγότερο πρoσεκτικά 






6. Τις τελευταίες 4 εβδoμάδες, σε πoιo βαθμό επηρέασε η κατάσταση της σωματικής σας υγείας ή 
κάπoια συvαισθηματικά πρoβλήματα τις συvηθισμέvες κoιvωvικές σας δραστηριότητες με τηv 
oικoγέvεια, τoυς φίλoυς, τoυς γείτovές σας ή με άλλες κoιvωvικές oμάδες; 
         (βάλτε έvαv κύκλo) 
 
   Καθόλoυ ...................................................................................1  
   Ελάχιστα .................................................................................2 
   Μέτρια ......................................................................................3 
   Αρκετά ......................................................................................4 
   Πάρα πoλύ ............................................................................….5 
 
 
7. Πόσo σωματικό πόvo vιώσατε τις τελευταίες 4 εβδoμάδες; 
 
         (βάλτε έvαv κύκλo) 
   Καθόλoυ ...................................................................................1   
   Πoλύ ήπιo ................................................................................2 
   Ηπιo ..........................................................................................3 
   Μέτριo ......................................................................................4 
   Εvτovo ......................................................................................5 
   Πoλύ έvτovo .............................................................................6 
8. Τις τελευταίες 4 εβδoμάδες, πόσo επηρέασε o πόvoς τη συvηθισμέvη εργασία σας (τόσo τηv 
εργασία έξω από τo σπίτι όσo και μέσα σε αυτό); 
         (βάλτε έvαv κύκλo) 
   Καθόλoυ ...................................................................................1  
   Λίγo ..........................................................................................2 
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   Μέτρια ......................................................................................3 
   Αρκετά ...................................................................................…4 
   Πάρα πoλύ .............................................................................…5 
 
9. Οι παρακάτω ερωτήσεις αvαφέρovται στo πώς αισθαvόσαστε και στo πώς ήταv γεvικά η διάθεσή 
σας τις τελευταίες 4 εβδoμάδες.  Για κάθε ερώτηση, παρακαλείστε vα δώσετε εκείvη τηv 
απάvτηση πoυ πλησιάζει περισσότερo σε ό,τι αισθαvθήκατε.  Τις τελευταίες 4 εβδoμάδες, για 
πόσo χρovικό διάστημα - 
 
        (κυκλώστε έvα αριθμό σε κάθε σειρά) 
 
















1 2 3 4 5 6 
β. Είχατε πoλύ εκvευρισμό; 1 2 3 4 5 6 
γ. Αισθαvόσαστε τόσo πoλύ 
πεσμέvoς/πεσμέvη 
ψυχoλoγικά, πoυ τίπoτε 
δεv μπoρoύσε vα σας 
φτιάξει τo κέφι; 
1 2 3 4 5 6 
δ. Αισθαvόσαστε ηρεμία και 
γαλήvη; 
1 2 3 4 5 6 
ε. Είχατε πoλλή 
εvεργήτικότητα; 
1 2 3 4 5 6 
στ. Αισθαvόσαστε απελπισία 
και μελαγχoλία; 
1 2 3 4 5 6 
ζ. Αισθαvόσαστε εξάvτληση; 1 2 3 4 5 6 
η. Ησαστε ευτυχισμέvoς/ 
ευτυχισμέvη; 
1 2 3 4 5 6 
θ. Αισθαvόσαστε κoύραση; 1 2 3 4 5 6 
 
10. Τις τελευταίες 4 εβδoμάδες, για πόσo χρovικό διάστημα επηρέασαv τις κoιvωvικές σας 
δραστηριότητες (π.χ. επισκέψεις σε φίλoυς, συγγεvείς, κλπ.) η κατάσταση της σωματικής σας 
υγείας ή κάπoια συvαισθηματικά πρoβλήματα; 
 
          (βάλτε έvαv κύκλo) 
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   Τo μεγαλύτερo διάστημα ....................................................................................2   
   Μερικές φoρές .......................................................................................................3 
   Μικρό διάστημα .....................................................................................................4 
   Καθόλoυ ................................................................................................................…5 
 
 
11. Πόσo ΑΛΗΘIΝΕΣ ή ΨΕΥΔΕIΣ είvαι oι παρακάτω πρoτάσεις στη δική σας περίπτωση; 
 
 












α. Μoυ φαίvεται ότι αρρωσταίvω 
λίγo ευκoλότερα από άλλoυς 
αvθρώπoυς 
1 2 3 4 5 
β. Είμαι τόσo υγιής όσo όλoι oι 
γvωστoί μoυ 
1 2 3 4 5 
γ. Περιμέvω ότι η υγεία μoυ θα 
χειρoτερεύσει 
1 2 3 4 5 
δ. Η υγεία μoυ είvαι εξαιρετική 1 2 3 4 5 
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Appendix 5:  Borg scale  
6 Καμία κούραση  
7 
8 
















19 Πάρα πολύ δύσκολο 
20 Εξάντληση  
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Appendix 6:  Conditions’ evaluation pre measurement 
Σωματική δραστηριότητα  
(Κυκλώστε την απάντηση που θεωρείτε ότι αντιστοιχεί στην κατάστασή σας) 
Την προηγούμενη μέρα της μέτρησης: 
1. Εκτελέσατε άσκηση ήπιας μορφής για περισσότερη από μισή ώρα (ποδηλασία, περπάτημα) 
 
ΝΑΙ       ΟΧΙ 
 
2. Εκτελέσατε περισσότερες από τις συνηθισμένες καθημερινές σας δραστηριότητες (δουλειές του σπιτιού, 
ψώνια)  
 
ΝΑΙ       ΟΧΙ  
Διατροφή  
(Κυκλώστε την απάντηση που θεωρείτε ότι αντιστοιχεί στην κατάστασή σας) 
Την προηγούμενη μέρα της μέτρησης: 
1. Καταναλώσατε αλκοόλ;  
 
ΝΑΙ       ΟΧΙ 
 
2. Καταναλώσατε υπερβολική ποσότητα τροφής; 
 
ΝΑΙ       ΟΧΙ 
  
3. Είστε καπνιστής;  
 
ΝΑΙ       ΟΧΙ 
 
4. Αν ναι, καπνίσατε περισσότερα τσιγάρα από ότι καπνίζατε συνήθως, και αν ναι πόσα περισσότερα; 
 
ΝΑΙ      ΟΧΙ                                   1-5              5-10         10-1 πακέτο,  άλλο___________ 
Ξεκούραση-ύπνος  
Την προηγούμενη μέρα της μέτρησης: 
1. Πόσο κουραστική θεωρείτε ότι ήταν η μέρα σας; 
 
Καθόλου     Λίγο     Μέτρια    Πολύ     Πάρα Πολύ    
  
2. Πόσες ώρες κοιμηθήκατε;  
 
4-6      6-8      8-10, άλλο___________ 
3. Πόσο ποιοτικός θεωρείτε ότι ήταν ο ύπνος σας; 
 
 Καθόλου     Λίγο     Μέτρια    Πολύ     Πάρα Πολύ    
 
4. Πόσες φορές σηκωθήκατε κατά τη διάρκεια της νύχτας;  
 
Καμία      Μία     Δύο     Τρείς    Περισσότερες _______________ 
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Appendix 7:  Tinetti gait assessment   
GAIT  
Instructions: The subject stands with the examiner, 
and then walks down hallway or across room, first 
at the usual pace and then back at a rapid but safe 
pace, using a cane or walker if accustomed to one.  
 
 
Initiation of gait (immediately after being told to 
go) 
Any hesitancy or several attemps to start  
 
 
= 0  
No hesitancy  = 1_____  
 
Step length and height 
 
Right swing foot:  
Fails to pass left stance foot with step  = 0  
Passes left stance foot  = 1 _____  
Fails to clear floor completely with step  = 0  
Completely clears floor  = 1 _____  
Left swing foot:  
Fails to pass right stance foot with step  = 0  
Passes right stance foot  = 1 _____  
Fails to clear floor completely with step  = 0  




Right and left step length unequal  = 0  




Stopping or discontinuity between steps  = 0  
Steps appear continuous  = 1 _____  
 
Path (Observe excursion of either left or right foot 
over about 10 feet of the course) 
 
Marked deviation  = 0  
Mild to moderate deviation or uses walking aid  = 1  




Marked sway or uses walking aid  = 0  
No sway but flexion of knees or back or spreads 
arms out while walking  
= 1  
No sway, flexion, use of arms, or use of walking aid  = 2 _____  
 
Walking Stance  
 
Heels apart  = 0  
Heels almost touch while walking  = 1 _____  
 
Total score:_______/28 Gait score: _______/12  
If marked gait or balance disorder identified, look for: Weakness: sensory dysfunction (proprioception, 
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Appendix 8:  Tinetti balance evaluation  
BALANCE  
Instructions: Seat the subject in a hard armless chair. 
Test the following maneuvers. Select one number 
that best describes the subject’s performance in 
each text, and add up the scores at the end. 
 
 Sitting balance 
 
Leans or slides in chair  = 0  




Unstable without help  = 0  
Able but uses arms to help  = 1  
Able without use of arms  = 2 _____  
 
Attempt to arise 
 
Unable without help  = 0  
Able but requires more than one attempt  = 1  
Able to arise with one attempt  = 2 _____  
 
Immediate standing balance (first 5 seconds)  
 
Unsteady (staggers, moves feet, marked trunk sway)  = 0  
Steady but uses walker or cane or grabs other 
objects for support  
= 1  




Unsteady  = 0  
Steady but wide stance (medial heel more than 4 
inches apart) or uses cane, walker, or other support  
= 1  
Narrow stance without support  = 2 _____  
 
Nudging (With subject’s feet as close together as 
possible, push lightly on sternum with palm of hand 
three times.)** 
  
Begins to fall  = 0  
Staggers and grabs, but catches self  = 1  
Steady  = 2 _____  
 
Eyes closed (at same position as in No. 6)  
 
Unsteady  = 0  
Steady  = 1 _____  
 
Turning 360 degrees  
 
Discontinuous steps  = 0  
Unsteady (grabs and staggers)  = 1  
Steadt  = 2 _____  
 
Sitting down  
 
Unsafe (misjudges distance, falls into chair)  = 0  
Uses arms or lacks smooth motion  = 1  
Safe, smooth motion  = 2 _____  
 
Total score:_______/28  Balance score:_______/16 
 ** May be more safely done if pulled from behind, due to risk of retropulsion 
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Appendix 9:  Oxford scale 
0.Καμία ύπαρξη σύσπασης 
 
1.Ύπαρξη μικρής σύσπασης. Καμία αρθρική κίνηση 
 
2.Ολοκληρωμένο εύρος κίνησης χωρίς βαρύτητα 
 
3.Ολοκληρωμένο εύρος κίνησης ενάντια στη βαρύτητα χωρίς αντίσταση 
 
4.Ολοκληρωμένο εύρος κίνησης ενάντια στη βαρύτητα με κάποια αντίσταση 
 
5.Ολοκληρωμένο εύρος κίνησης ενάντια στη βαρύτητα με πλήρη αντίσταση 
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Appendix 10: Train evaluation improvement  
ΚΑΡΤΕΛΑ ΑΞΙΟΛΟΓΗΣΗΣ ΑΣΘΕΝΗ  
 
Κωδικός Δοκιμαζομένου:  
Ονοματεπώνυμο:  
Ημερομηνία μέτρησης (pre): 
Ημερομηνία μέτρησης (post): 
 
Ερωτήσεις: 
1. Πιστεύετε ότι ο ασθενής παρουσίασε βελτίωση μετά από τις 20 ή (_______) επισκέψεις στην 
πισίνα;     
 
  ΝΑΙ                  ΟΧΙ  
 
2. Αν βελτιώθηκε ο ασθενής, σε μια κλίμακα επί τοις εκατό, κατα πόσο θεωρείτε ότι βελτιώθηκε; 
 
10%  20%  30%  40%  50%  60%  70%  80%  90%  100%   
3. Ποιά είναι τα κριτήριά σας, με βάση τα οποία συμπεράνατε ότι βελτιώθηκε ο ασθενής  
 
 
4. Σε ποιούς λόγους θεωρείται ότι οφείλεται αυτή η βελτίωση; 
 
 
5. Με ποιά συχνότητα ερχόταν ο ασθενής στο κέντρο για τις προβλεπόμενες επισκέψεις; 
 
 





Institutional Repository - Library & Information Centre - University of Thessaly
09/12/2017 12:02:22 EET - 137.108.70.7
